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(54) Optical cable closure 

(57) The invention provides an optical cable closure 
of which outer casing is made by joining two half cases 
on a partition plane and can be made smaller, with no 
redundant space produced in either of the half cases. A 
plurality of cable leading holes 4 are provided on only 
one end of a two-partition type outer casing 1 comprising 
half cases 1 A and 1 B of an identical configuration, with 
the cable leading holes 4 being arranged side by side 
and divided into halves by a partition plane 5 of the outer 
casing 1 . Plugged Into each cable leading hole 4 and 
supported therein is an end plate 6 which fits around the 



circumference of the optical cable 3 and seals the cable 
leading hole 4. The end plate 6 has a cable passing hole 
6a disposed offset from the center line and is aligned in 
the cable leading hole 4 so that the offset cable passing 
hole 6a is disposed closer to the bottom side than the 
partition plane inside one half case 1 A. The chamber 2A 
in the half case 1 A wherein the offset cable passing hole 
6a exists is made to serve as a cable leading chamber 
and a linkage frame housing chamber. The chamber 2B 
in the other half case 1 B Is made to serve as a redun- 
dancy housing case chamber. 




1 

Description 

Field of the Invention 

[0001] The present invention relates to an optical ca- 
ble closure for connecting optical cables. 

Background of the Invention 

[0002] Recently, optical cables are increasingly in- 
stalled in sewer pipes. And optical cable closure used 
for interconnection of optical cables are often installed 
along upper walls of nnanholes. 

[0003] An optical cable closure of the prior art used 
for such a purpose as described above comprises a two- 
partition type outer casing 1 wherein a chamber 2 is 
formed by joining half cases 1A and 1B to face each 
other as shown In Flg.8, while the outer casing 1 has a 
plurality of cable leading holes 4 provided on only one 
end thereof for introducing end portions of optical cables 
3 to be connected, with the cable leading holes 4 being 
arranged side by side and divided into halves by a par- 
tition plane 5 of the outer casing 1 . Plugged into each of 
the cable leading holes 4 and supported therein is an 
end plate 6 made of rubber having a circular cross sec- 
tion which fits around the circumference of the optical 
cable 3 and seals the cable leading hole 4. Housed in 
the chamber 2 of the outer casing 1 are a linkage frame 
7, which holds the optical cable 3 and supports a rein- 
forcement member of the optical cable 3, and a redun- 
dancy housing case 9 which houses a connecting por- 
tion and a redundant portion of optical fiber ribbon 8 of 
the optical cable 3. 

[0004] The end plate 6 has a cable passing hole 6a 
made along the center line thereof and flanges 6b and 
6c provided around the circumference at both ends In 
the direction of the center line, and the end plate 6 is, 
with a sealing tape 1 0 wound around the circumference 
between the flanges 6b and 6c, plugged into the cable 
leading hole 4 thereby sealing the cable leading hole 4. 
[0005] Since the cable passing hole 6a of the end 
plate 6 is provided along the center line of the end plate 
6, the end portion of the optical cable 3 is disposed along 
the partition plane 5 in the chamber 2 of the outer casing 
1 as shown in the drawing. The end portion of the optical 
cable 3 comprises a cable spacer 1 2 exposed at the end 
of a sheath 11 and a reinforcement member consisting 
of a tension member 1 3 exposed at the end of the cable 
spacer 12. The cable spacer 12 has a plurality of 
grooves, which are not shown in the drawing, opening 
along the longitudinal direction around the circumfer- 
ence thereof, with the optical fiber ribbons 8 being 
housed in the grooves. 

[0006] The linkage frame 7 is used for holding the end 
portion of the optical cable 3 in the chamber 2 and for 
holding the tension member 13 which is the reinforce- 
ment member of the optical cable 3, and has a shape of 
a bottomed box disposed in the chamber 2A of the half 
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case 1 A on one side of the outer casing 1 . A cable holder 
14 Is provided on an upper edge 7a of one end of the 
linkage frame 7 for holding the optical cable 3, and a 
reinforcement member holder 15 is provided on an up- 
s per edge 7b of the other end for holding the reinforce- 
ment member consisting of the tension member 13. 
Since the end portion of the optical cable 3 is positioned 
along the partition plane 5, the cable holder 14 and the 
reinforcement member holder 15 are also provided 
10 along the partition plane 5. 

[0007] Numeral 16 denotes a reinforcement holder 
fastened onto the linkage frame 7 with screws or the like 
for holding a metal tube inserted in a holding slit 16a, 
where in case the optical cable 3 is not provided with 
'5 the tension member 1 3 and the slotted cable spacer 1 2 
shown in the drawing, the optical fiber ribbon is housed 
in the metal tube serving as a reinforcement member 
instead. 

[0008] In the chamber 28 of the half case 18 on the 
opposite side of the outer casing 1 , a plurality of redun- 
dancy housing cases 9 are stacked for housing connect- 
ing portions and redundant portions of the optical fiber 
ribbons 8. The redundancy housing cases 9 are stacked 
and supported on a swingable support plate 17 which is 
placed on the box-shaped linkage frame 7 to span ther- 
eover and is pivoted on one side thereof onto the linkage 
frame 7 to freely open or close. 

Object and Summary of the Invention 

[0009] In the optical cable closure of the priorart made 
in the configuration described above, the half cases 1 A 
and 1 8 constituting the outer casing 1 are not made in 
symmetrical configuration with respect to the partition 
plane 5 because the half case 1 A Is required to house 
only the linkage frame 7 and Is therefore shallower than 
the half case 1 B, thus making it necessary to make two 
different half cases 1 A and 18 resulting in a high man- 
ufacturing cost. 

[0010] Although such a configuration may be adopted 
that the half case 1 A and the half case 1 B are made of 
identical construction, as indicated in Fig. 8 with a 2-dot 
and dashed line, thereby reducing the manufacturing 
cost, such a configuration has problems in that the outer 
casing 1 becomes larger in size and the half case 1A 
involves a redundant and empty space. 
[001 1 ] It is an object of the Invention to provide an op- 
tical cable closure of which the outer casing can be 
made smaller while using identical half cases without 
redundant space produced in either of the half cases. 
[0012] The optical cable closure of the invention com- 
prises a two-partition type outer casing wherein two 
identical half cases are joined facing each other to form 
a chamber therein. The outer casing has a plurality of 
cable leading holes provided on only one end thereof 
for introducing end portions of optical cables to be con- 
nected, with the cable leading holes being arranged side 
by side and divided into halves by a partition plane of 
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the outer casing. Plugged into each of the cable leading 
holes and supported therein is an end plate which fits 
around the circumference of the optical cable and seals 
the cable leading hole. Housed in a chamber of the outer 
casing are a linkage frame which holds the optical cable 
and supports a reinforcement member of the optical ca- 
ble, and a redundancy housing case which houses re- 
dundant portions of optical fiber ribbons of the optical 
cables. 

[0013] In the optical cable closure of the invention, 
each end plate has a cable passing hole offset from the 
center line of the end plate. The end plate is aligned In 
the cable leading hole of the outer casing so that the 
offset cable passing hole exists inside one of the half 
cases. The chamber in one of the half cases on the side, 
where the offset cable passing hole of the end plate ex- 
ists in the outer casing, is made to serve as a cable lead- 
ing chamber and a linkage frame housing chamber. The 
chamber in the other half case of the outer casing is 
made to serve as a redundancy housing chamber. 
[0014] Thus the optical cables can be introduced in 
one of the half cases even when the outer casing is 
made from identical half cases unlike the outer casing 
of the prior art, in case the end plate which is plugged 
in each cable leading hole of the outer casing has the 
cable passing hole offset from the center of the end 
plate, and the end plate is aligned in the cable leading 
hole of the outer casing so that the offset cable passing 
hole exists inside one of the half cases. Consequently, 
the chamber in one of the half cases serves as a cable 
leading chamber and a linkage frame housing chamber. 
When the chamber in one of the half cases is used as 
the cable leading chamber as well as the linkage frame 
housing chamber the chamber in one of the half cases 
can be effectively utilized. Also when the cable leading 
section, which has been located at the center along the 
partition plane of the half cases in the prior art, is posi- 
tioned instead at one side in the chamber of one of the 
half cases, the two half cases constituting the outer cas- 
ing can be made thinner, thus making it possible to make 
the outer casing smaller in size. Also because the two 
half cases are made in identical configurations, manu- 
facturing only one type of half case suffices thus reduc- 
ing the manufacturing cost. 

[0015] Also in the optical cable closure of the inven- 
tion, each end plate preferably has a cable fitting notch 
running from the circumference thereof to the cable 
passing hole, with each end plate being aligned in the 
cable leading hole so that the cable fitting notch is dis- 
posed substantially in parallel to the partition plane of 
the outer casing. 

[0016] With this configuration, when the two half cas- 
es constituting the outer casing are joined by clamping 
on the partition plane, the clamping force also acts on 
the cable fitting notches of the end plates, thereby 
achieving reliable sealing of the cable fitting notches of 
the end plates. 

[0017] To summarize, in the optical cable closure of 
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the invention, the optical cables can be introduced in 
one of the half cases even when the outer casing is 
made from identical half cases, unlike the outer casing 
of the prior art, because the end plate which is plugged 
5 in the cable leading hole of the outer casing has each 
cable passing hole offset from the center line of the end 
plate, and the end plate is aligned in the cable leading 
hole of the outer casing so that the offset cable passing 
hole is brought to the bottom side of one of the half cas- 
^0 es. Consequently, the chamber in one of the half cases 
can be used as the cable leading chamber as well as 
the linkage frame housing chamber, so that the chamber 
in one of the half cases can be effectively utilized. Fur- 
ther according to the invention, because the cable lead- 
^5 ing section, which has been located at the center along 
the partition plane of the two half cases in the prior art, 
is instead positioned at one side in the chamber of one 
of the half cases, the two half cases constituting the out- 
er casing can be made thinner thus making it possible 
to make the outer casing smaller in size. Also because 
the half cases are made in identical configurations, man- 
ufacturing only one type of half case suffices thus re- 
ducing the manufacturing cost. 



[001 8] These and other objects and advantages of the 
present invention will become more apparent and more 
readily appreciated from the following detailed descrip- 
30 tion of the exemplary embodiments of the invention tak- 
en in conjunction with the accompanying drawings, in 
which: 

Fig. 1 is a plan view with a key portion being cutaway 
55 showing one embodiment of the optical cable clo- 
sure according to the invention; 
Fig. 2 is a front elevational view of the optical cable 
closure shown in Fig.1. 

Fig 3 is a right side view of the optical cable closure 
40 shown in Fig.1; 

Fig.4 is a cross sectional view along line A-A of Fig. 

1; 

Fig. 5 is a cross sectional view along line B-B of Fig. 

1; 

Fig.6 is a perspective view of an end plate used in 
the optical cable closure of Fig.1; 
Fig.7 is a plan view of the redundancy housing case 
used in the optical cable closure of Fig.1 ; and 
Fig. 8 is a longitudinal sectional view of the optical 
50 cable closure of the prior art. 

Detailed Description of the Preferred Embodiment 

[001 9] Figs. 1 through 7 show one embodiment of the 
55 optical cable closure of the invention. Fig. 1 is a plan view 
with a key portion being cutaway showing the optical ca- 
ble closure, Fig.2 is a front elevational view of the optical 
cable closure. Fig. 3 is a right side view of the optical 
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cable closure. Fig. 4 is a cross sectional view of the op- 
tical cable closure along line A-A, Fig. 5 is a cross sec- 
tional view of the optical cable closure along line B-B, 
Fig. 6 is a perspective view of an end plate used in the 
optical cable closure and Fig.7 is a plan view of a redun- 
dancy housing case used in the optical cable closure. 
[0020] In the optical cable closure, the outer casing 1 
connprises a half case 1A and a half case 1B having 
identical configurations. The half cases 1 A and 1 B are 
clamped together airtight by means of shims 1 9 and 20 
which make contact with flanges 1 Aa and IBb, respec- 
tively, and clamping means 22 of such a configuration 
that clamps the shims 19 and 20 with a screw 21, and 
a sealing member 18 being interposed between the 
shims lAa and IBb. Each of the clamping means 22 
provided at four comers of the half case 1 A has a stay 
23 clamped thereon by the clamping means 22. The op- 
tical cable closure is installed on a mount 24 such as the 
inner wall of a manhole by means of the stays 23. 
[0021] The outer casing 1 has three cable leading 
holes 4 provided on only one end located on the front 
surface thereof for introducing end portions of the optical 
cables 3 to be connected, with the cable leading holes 
4 being arranged side by side and divided into halves 
by a partition plane 5 of the outer casing 1 . The outer 
casing 1 has such a configuration that extends toward 
a side opposite to the side where the cable leading holes 

4 are provided, with the portion on the opposite side be- 
ing also made in a closed bottomed construction similar 
to both sides. 

[0022] Plugged into each of the cable leading holes 4 

and supported therein are rubber end plates 6 having a 
circular cross section which fits around the circumfer- 
ence of the optical cables 3 and seals the cable leading 
holes 4. The end plates 6 each have a cable passing 
hole 6a made along the center line thereof and flanges 
6b and 6c provided on the circumference thereof at both 
ends in the direction of the center line and is, with a seal- 
ing tape 10 wound around the circumference between 
the flanges 6b and 6c, plugged into the cable leading 
holes 4 thereby sealing the cable leading holes 4, similar 
to the prior art described previously. Specifically in this 
embodiment, the cable passing holes 6a provided in 
each end plates 6 is offset from the center line of the 
end plate 6, and each end plate has a cable fitting notch 
6d running from the circumference thereof to the cable 
passing holes 6a. The end plates 6 are aligned in the 
cable leading holes 4 of the outer casing 1 so that the 
offset cable passing holes 6a are located closer to the 
bottom side of the half case 1 A than the partition plane 

5 of the haff case 1 A as shown in Fig.2, and the cable 
fitting notches 6d are disposed substantially in parallel 
to the partition plane 5 of the outer casing 1 . 

[0023] The linkage frame 7 is disposed in the chamber 
2A. while the cable holder 14 provided on the upper 
edge 7a of one end thereof and the reinforcement holder 
1 5 provided on the upper edge 7b of the other end there- 
of are also disposed in the chamber 2A of one half case 



1 A. Consequently, the end portions of the optical cables 
3 are disposed in the chamber 2A of one half case 1 A 
at a position closer to the bottom side of the half case 
1 A then the partition plane 5. 

5 [0024] The optical cables 3 which are sealed by the 
end plates 6 and are introduced into the chamber 2A of 
one half case 1 A from the cable leading holes 4 are se- 
cured by holding the sheath 11 by the cable holder 14 
at the upper edge 7a on one end of the linkage frame 7, 

10 and supporting the reinforcement member consisting of 
the tension member 1 3 by the reinforcement member 
holder 1 5 at the upper edge 7b of the other end. 
[0025] In the case of such a construction as the optical 
fiber ribbon of the optical cables 3 are housed in a metal 

IS tube which serves as a reinforcement member, a rein- 
forcement member holder 16 is fastened onto the bot- 
tom of the linkage frame 7 by means of screws or the 
like, for inserting and holding the metal tube into a hold- 
ing slit 16a. 

20 [0026] Disposed in the chamber 2B of the opposite 
half case 1 B constituting the outer casing 1 is a plurality 
of redundancy housing cases 9, which house the con- 
necting portions and the redundant portions of the opti- 
cal fiber ribbons 8, being stacked therein. The redun- 

25 dancy housing cases 9 are stacked and supported on a 
swingable support plate 17 which is placed to span over 
the box-shaped linkage frame 7 and is pivoted on one 
side thereof by a hinge 25 onto the linkage frame 7 to 
freely open or close. Specifically, the swingable support 

30 plate 1 7 is pivoted at one end thereof by a hinge 25 onto 
one side of the linkage frame 7 to freely open or close, 
with the other end being placed on the opposite edge of 
the linkage frame 7, while the end 1 7a on the other end 
of the swingable support plate 17 is bent substantially 

35 at right angles along the opposite edge of the linkage 
frame 7 and hooked on the opposite edge of the linkage 
frame 7. 

[0027] Thus in the optical cable closure of this embod- 
iment, the chamber 2A in one half case 1 A on the side 

40 where the offset cable passing holes 6a of the end plates 
6 are disposed in the outer casing 1 is made to serve as 
the cable leading chamber and the linkage frame hous- 
ing chamber, and the chamber 2B in the other half case 
1 B of the outer casing is made to serve as the redun- 

45 dancy housing chamber. 

[0028] As shown in Fig.7, the redundancy housing 
case 9 has a bottom plate 26, while an outer wall 27 is 
installed on the periphery of the bottom plate 26 to erect 
thereon at the front side for keeping the redundant por- 

50 tion of the optical fiber ribbon 8 from coming out, a ribbon 
holder 28 is mounted on the outer wall 27 for keeping 
the optical fiber ribbon 8 from protruding above, an Inner 
wall 29 is installed at the center of the bottom plate at 
the front side for keeping the redundant portion of the 

55 optical fiber ribbon 8 from being bent with a radius of 
curvature less than the tolerance, and a plurality of align- 
ing walls 30 erected in parallel to each other for aligning 
a ribbon junction 34 of the optical fiber ribbon 8. Erected 
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at four corners of the bottom plate 26 are a plurality of 
linkage brackets 32 of plate shape which constitute the 
hinge 31 , mounted on the upper and lower sides of the 
bottom plate 26 in such a direction as the adjacent link- 
age brackets are in parallel to each other Each of the 
linkage brackets 32 has a linkage groove 33 opening at 
the end thereof. Each linkage groove 33 provides an en- 
try for inserting a linkage pin not shown with a width 
slightly smaller than the diameter of the linkage pin, 
where the pin is engaged at the bottom freely rotatable. 
The linkage brackets 32 are installed also on the upper 
side, as well as on the bottom side of the redundancy 
housing case, while the upper and the lower linkage 
brackets are positioned so that the upper linkage brack- 
et 32 corresponds to the lower linkage bracket 32. 
[0029] Members identical to the upper linkage brack- 
ets 32 having the linkage groove 33 are installed to be 
erected also on the top surface of the swingable support 
plate 17 in similar positional relationship. 
[0030] When the redundancy housing chambers 9 are 
stacked up and down, the upward linkage brackets 32 
of the lower redundancy housing cases 9 and the down- 
ward linkage brackets 32 of the upper redundancy hous- 
ing cases 9 are meshed with each other in a staggered 
way, and the linkage grooves 33 thereof are aligned with 
each other under this meshed condition. When the link- 
age pins, not shown, are inserted in the aligned linkage 
grooves 33, the hinges 31 are completed at the respec- 
tive positions. When the linkage pin on one side of the 
redundancy housing case 9 is pulled out, the redundan- 
cy housing case 9 can be opened on the hinge 31 on 
the opposite side. Under this condition, the redundant 
portion of the optical fiber ribbon 8 is contained in a loop 
configuration on the bottom plate 26 of the lower redun- 
dancy housing case 9, and ribbon connecting portion 34 
is inserted between the alignment walls 30 and aligned. 
In this case, the redundant portions of the optical fiber 
ribbons 8 which are led in at the upper right and lower 
left portions on the sheet shown on the bottom plate 26 
are connected to each other at the ribbon connecting 
portion 34 after making two turns, for example, on the 
bottom plate 26. Then the upper redundancy housing 
case 9 is placed on the lower redundancy housing case 
9, and the linkage pins not shown are inserted into the 
aligned linkage grooves 33 of the linkage bracket 32 
which are put into a mesh state from an open state, 
thereby putting the hinge 31 into a completed condition 
on the open side. In this condition, the upper redundan- 
cy housing case 9 is put into the locked condition of be- 
ing unable to open with respect to the lower redundancy 
housing case 9. 

[0031] As described above, even when the outer cas- 
ing 1 is formed from the half cases 1A and IB having 
identical shapes, the optical cables 3 can be introduced 
into the half case 1 A, unlike the outer casing 1 of the 
prior art, by making the cable passing holes 6A of the 
end plates 6, which are fitted in the cable leading holes 
4 of the outer casing 1 for the purpose of sealing, being 



8 

offset from the center line of the end plates 6 and align- 
ing the end plates 6 in the cable leading holes 4 so that 
the offset cable passing holes 6A thereof are disposed 
inside the half case 1 A. Consequently, the chamber 2A 

s of the half case 1 A serves as the cable leading chamber 
and the linkage frame housing chamber By using the 
chamber 2A of the half case 1 A as the cable leading 
chamber as well as the linkage frame housing chamber, 
the chamber 2A of the half case 1 A can be used effec- 

10 tively. Also when the cable leading section, which has 
been located at the center along the partition plane 5 of 
the half cases 1A and IB in the prior art, is positioned 
at one side in the chamber 2A of the half case 1 A, the 
two half cases 1 A and 1 B constituting the outer casing 

'5 1 can be made thinner thus making it possible to make 
the outer casing 1 smaller in size. Also because the two 
half cases 1A and 1B are made in identical configura- 
tions, manufacturing only one type of half case suffices 
thus reducing the manufacturing cost. 

20 [0032] Also because each end plate 6 has a cable fit- 
ting notch 6d running from the circumference thereof to 
the cable passing hole 6a, with each end plate 6 being 
aligned in the cable leading hole 4 so that the cable fit- 
ting notch 6d is disposed substantially in parallel to the 

25 partition plane 5 of the outer casing 1 , when the two half 
cases 1 A and 1 B constituting the outer casing 1 are 
joined together by clamping at the partition plane 5 with 
the clamping means 22, the clamping force acts also on 
the cable fitting notch 6d of the end plate 6, thereby 

30 achieving reliable sealing of the cable fitting notch 6d of 
the end plate 6. 

[0033] The clamping means 22 for clamping the half 
cases 1 A and 1 B is formed from shims 19 and 20 and 
the screw 21 in the embodiment described above, al- 
35 though the clamping means 22 may also comprise a 
band or the tike which clamps the half cases 1 A and 1 B 
on the circumference thereof. 

[0034] When the optical cables 3 are not introduced 
into the outer casing 1 through the cable leading holes 
40 4 in the embodiment described above, the cable leading 
holes 4 are plugged with the end plates 6 which are not 
provided with the cable passing holes 6a and the cable 
fitting notches 6d. 
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Claims 

1. An optical cable closure comprising: 

50 a two-partition type outer casing wherein two 

identical half cases are joined to form chambers 
therein, wherein said outer casing has a plural- 
ity of cable leading holes provided on only one 
end thereof for introducing end portions of op- 

55 tical cables to be connected in such a configu- 

ration as the cable leading holes are arranged 
side by side and divided into halves by a parti- 
tion plane of said outer casing, said cable lead- 
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ing hole being plugged with an end plate fitting 
around the circumference of said optical cable 
and sealing the cable leading hole and support- 
ed therein, while the chamber of the outer cas- 
ing includes a linkage frame which holds said s 
optical cable and supports a reinforcement 
member of said optical cable and a redundancy 
housing case which houses a redundant por- 
tion of the optical fiber ribbon of said optical ca- 
ble, wherein '^o 
each of said end plates has a cable passing 
hole disposed offset from the center line of said 
end plate and said end plate is aligned in the 
cable leading hole of the outer casing so that 
the offset cable passing hole is disposed closer ^5 
to the bottom side than the partition plane in- 
side one of the half cases, 
a chamber in one half case of said outer casing 
on the side where the offset cable passing hole 
of said end plate is formed as a cable leading 20 
chamber and a linkage frame housing cham- 
ber, and 

the chamber in the other half case of said outer 
casing is formed as a redundancy housing 
chamber. 25 

2. The optical cable closure as set forth in Claim 1 . 

wherein 

each end plate has a cable fitting notch running 30 
from the circumference thereof to the cable 
passing hole, with said each end plate being 
aligned in the cable leading hole so that the ca- 
ble fitting notch is substantially parallel to the 
partition plane of the outer casing. 35 

3. An optical cable closure comprising a two-partition 
type outer casing formed from two identical casing 
halves which are joined together along a partition 
plane, one end of the casing having a plurality of 40 
cable leading holes arranged side by side and each 
being divided into half by said partition plane, each 
cable leading hole being plugged by an end plate, 
each end plate having a cable passing hole which 

is off-set from the centre line of the plate such that 45 
a cable received in said cable passing hole is off- 
set from said partition plane of the casing. 
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